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ABSTRACT 
This independent study report provides an overview of the current state 
of the field of assistive technology for persons who have significant 
disabilities. 
The field is extremely broad, and encompasses both low and high tech-
nology. Personnel working in field are diverse as well, representing nearly 
a dozen different disciplines. Two key issues confronting the collective field 
are professional education and credentialing. 
In general, pre service professional programs do little to prepare 
students to deal with technological interventions. Some professionals who 
want to improve their competence in this area are doing so through grad-
uate or post-graduate study, workshop attendance, or clinical traineeships. 
Given the diversity of assistive technology, and the professionals who 
practice in the area, the subject of credentialing seems daunting. 
Professional organizations concerned with the application of assistive 
technology are working toward a system of individual and program 
credentialing. The rationale for such efforts is sound-<!onsumers with 
disabilities and payors have a right to know what constitutes a professional 
qualified to provide assessment and assistance in procuring assistive 
technology devices. 
This report will examine these issues and provide the reader with the 
current state of the field. 
VI 
What is Assistive Tecbnology? 
CHAPrERI 
OVERVIEW 
Technology plays an important role in nearly every aspect of our lives. 
We depend on it to get us where we wish to go. It is essential for many of us 
to do our jobs effectively, manage our households, and even to communicate 
with one another. Whether we like it or not, we depend on the smooth 
operation of technology in order to function in today's complex society. 
For people who have disabilities, all of this technology can be wonder-
fully enabling, or it can hinder one's goal of being self-sufficient. For 
example, in the computer industry, the "graphical user interface" and the 
use of graphical input devices, such as the mouse, has meant greater 
productivity for working adults, and new learning opportunities for 
children. However, for someone who is blind, or has limited use of their 
arms, this technology has rendered the computer useless.! 
Assistive technology can be defined as systems or devices that 
eliminate or reduce the effect of a disabling condition.2 The Federal 
Government has defined an assistive technology device as any item that is 
used to increase, maintain, or improve functional capabilities of individ-
uals with disabilities.3 Assistive technology services are defined by the 
Federal Government as any service that directly assists an individual with 
a disability in the selection of an assistive technology device.3 
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Regardless of how assistive technology is defined, it is clear that there 
exist thousands of devices designed to enhance the capabilities of persons 
who have disabilities. 
History 
Historically, occupational therapists were among the first profession-
als to concern themselves with adapting equipment for use by persons with 
physical impairment.4 Much of this early equipment was aimed toward 
increased independence in daily activities, a traditional focus of occupation-
al therapists. Many of these early assistive devices continue to be useful for 
persons with disabilities. 
Today, providing assistive technology has evolved into an 
interdisciplinary process that can involve many professionals in a team 
approach. In addition to occupational therapists, the process often involves 
physical therapists, speech pathologists, physicians, engineers, technol-
ogists, orthotists, equipment supply vendors, teachers, and others.5 
Categories of Assistive Technology 
An easy way to understand the scope of the field of assistive technology 
is to examine the special interest groups (8IGs) listed on page 20. These 
SIGs make up the membership of the Rehabilitation Engineering Society of 
North America (RESNA), an association for the advancement of rehabilita-
tion and assistive technologies. The term RESNA, now an acronym, reflects 
the interdisciplinary nature of the organization.6 
The sixteen groups identified represent activity in the areas of 
scientific research, product development, service delivery, and public policy. 
The groups also represent the spectrum of disabling conditions, age 
groups, and technological devices. A detailed description of the many 
available devices is beyond the scope of this paper. In all of these areas, 
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however, an investigator will find devices ranging from highly complex to 
very low-tech. For example, in the area of communication, there are 
sophisticated microprocessor-based devices that feature customizable voice 
output that is very close to the real human voice. In the same area, a simple 
picture based communication board might meet the needs of someone who 
has limited speech. Someone with limited mobility may require a complex 
electric wheelchair system that has an onboard computer to continually 
adjust the performance characteristics of the chair for the user. Another 
individual may only require a simple modification to the push rims of a 
manually propelled wheelchair. 
Vanderheiden2 categorizes assistive technology devices as either 
appliances or tools. An appliance is a device that benefits an individual 
regardless of the individual's skill level. In general, no skill is required to 
operate an appliance-the result is the same for all users. A videocassette 
recorder and a refrigerator are examples of appliances. A tool requires skill 
on the part of the user in order to obtain a quality outcome. The results 
obtained using a tool can be extremely variable, depending on the skill of the 
user. In assistive technology there are both appliance and tools, but most 
devices can be described as tools. This means that most users of assistive 
technology require ongoing training and support in order to fully benefit 
from a technological device. 
Service Delivery 
How do people who have disabilities acquire this technology? In 
general, the process varies greatly, depending on the person's residence, 
age, disability type, and funding source. Smith7 describes seven different 
models of service delivery that have evolved during the past thirty years. 
These models differ in their overall mission, and how they are financially 
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supported. The models include traditional home medical equipment 
suppliers, comprehensive rehabilitation centers, university-based centers, 
state agency-based programs, private for-profit firms, local affiliates of 
national organizations, and miscellaneous programs, such as volunteer 
groups and information centers. Each of these models has attributes and 
limitations, however Smith stresses the importance of all of them as an 
interdependent system of services. 
Personnel who provide services within these models also vary. 8 For 
example, if an individual is referred to a medical equipment supplier for 
prescription of a custom seating device, they will probably have contact with 
the company "expert" on custom seating. This person may have limited 
clinical background and experience relating to the provision of such a 
device, or they may be quite experienced and competent. A team process is 
not likely to occur. If the person is referred to a rehabilitation center or state 
agency, they are likely to receive services from a multidisciplinary or 
interdisciplinary clinical team. The experience and competence of the team 
will vary from center to center and agency to agency. Quality assurance 
issues related to the provision of assistive technology services is the focus of 
chapters two and three. 
Legislative Mandates 
Several legislative actions at the Federal level have helped to increase 
awareness, coordination, and funding for technology-related programs for 
persons who have disabilities. Public Law 99-457, passed in 1986, gives 
incentives to states to provide educational services to children with disabil-
ities from birth to two years of age. It also provides funding for technology-
related research and development in special education.9 
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The Rehabilitation Act Amendments of 1986 include a major new 
initiative on rehabilitation engineering services.5 Probably the most 
significant legislation related to the provision of assistive technology is 
Public Law 100-407, or the Technology-Related Assistance for Individuals 
with Disabilities Act of 1988.3 Lawmakers recognized that existing service 
systems designed to assist people with disabilities to identify, acquire, and 
use assistive technology were incomplete and fragmented.10 The legislation 
authorizes grants to states to implement statewide systems of service 
delivery for assistive technology. It encourages coordination between the 
various private and public agencies that provide services. Most importantly, 
it emphasizes that any system must be responsive to the needs of the 
individual consumer. 
Basically, states can engage in activities that are designed to 
increase-
(a) Awareness of the needs of individuals with disabilities for assistive 
technology devices and services; 
(b) Awareness of policies, practices, and procedures that facilitate or 
impede the availability of assistive technology devices and services; 
(c) The availability of and funding for assistive technology devices and 
services; 
(d) Awareness of the efficacy of assistive technology devices and 
services; 
(e) The capacity of public and private entities to provide assistive 
technology devices and services; 
(f) Coordination among State agencies and public and private entities; 
and, 
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(g) The probability that individuals of all ages with disabilities will be 
able to secure and maintain possession of assistive technology devices as 
they make transitions among various educational and human service 
agencies.3 
All but a handful of states have been awarded funding under this 
program and are beginning to implement their statewide plans. Aside from 
anecdotal information, this student has not found data regarding the effec-
tiveness of these programs. As some states near the end of their funding 
cycle and re-apply for assistance, more data should become available. 
Critical Issues 
Two critical issues related to quality assurance that confront the field 
of assistive technology today are professional education and credentialing. 
Although the two issues are related, they will receive separate discussion 
in the remaining chapters. 
Professional education is handled differently by the various disciplines 
that represent the spectrum of service providers. Some professions attempt 
to deal with training at the pre-service level. Others feel the skills needed 
should be taught at the graduate or post-graduate level. Continuing 
education also fills some of the training gaps. 
RESNA is the nationally recognized body currently studying the issue 
of credentialing. This is a difficult issue to resolve, given the diversity of 
personnel involved, as well as the number of service areas to be considered. 
Preliminary information regarding credentialing proposals will be 
presented. 
CHAPTER II 
PROFESSIONAL EDUCATION 
In chapter 1, it was stated that the personnel involved in delivering 
assistive technology services come from a variety of professional 
backgrounds. They all bring a different set of training backgrounds and 
professional experiences to the delivery system. In chapter 2, we will look at 
some of the professional disciplines involved in providing services and 
examine what educational opportunities are available to ensure compet-
ence. Several authors4•11-14 have made recommendations for improving 
professional education in order to meet the growing demand for assistive 
technology services. Those recommendations will be included in this 
chapter. 
Disciplines appropriate for membership in a comprehensive assistive 
technology service system could easily number fifteen.I5 This paper will 
address occupational therapy, speech-language pathology, and rehabilita-
tion engineering. These disciplines are represented frequently in the 
service delivery process. Before presenting assistive technology service 
delivery from the perspective of various disciplines, the reader is reminded 
that the best practice in this field is an interdisciplinary team approach. No 
one person or discipline is capable of keeping abreast of ongoing develop-
ments in this complex and rapidly changing field. Each discipline also 
brings with it skills and knowledge from traditional training programs that 
are valuable to the whole team.4 
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Occupational Therapy 
Since the 1950's, occupational therapists (OTs) have been applying 
technology to make equipment accessible to persons with physical 
disabilities. Smith cites several articles in the OT literature as early as 45 
years ago that describe adaptive equipment for use by disabled persons.4 
Many occupational therapists have become experts in upper extremity 
orthotic design and fabrication. OTs are also assisting people who have 
suffered amputations through the rehabilitation process which often times 
involves training in the use of complex upper extremity prosthetics. More 
recently, OTs have become experts in the area of environmental control, 
computer access, and alternative communication. i6 
Smith4 uses the Ruman Environmentlrechnology Interface (RETI) 
model to illustrate essential skills needed by the OT who is providing 
assistive technology. The RETI model suggests that along with human 
physical disability, the environment in which we function can also have 
"disabilities". A person who is blind cannot receive input from a video 
computer screen; nor can a wheelchair user pass through a doorway 
which is too narrow. The OT technologist needs the skills to reduce the 
impairment on the human side, reduce the impairment on the environ-
ment/technology side, or provide adaptive methods to either side to improve 
the interface between the two.4 
Currently, very few pre-service training opportunities are available to 
OTs in the area ofassistive technology. Kannyi7, in a survey ofOT 
programs, found that curricula lacked significant technology content. The 
survey also showed that clinical fieldwork supervisors reported that OT 
graduates are not adequately prepared in the area of technology. A few 
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programs are beginning to address technology, but generally OTs are left to 
find continuing education opportunities after graduation.4 
Smith offers a pre-service training model consisting of four levels.4 
The first two levels deal with basic professional training and an added 
technology overview focus. The third and forth levels require advanced 
coursework in technology application and extensive fieldwork in specific 
application areas. The level at which the individual clinician would need to 
perform would depend on the working environment. This model is current-
ly being used at the University of Wisconsin-Madison and continues to be 
evaluated and revised to meet the needs of graduating practitioners.4 
Speech-Language Pathology 
As with occupational therapy, the field of communication disorders 
relies heavily on technology to assist individuals through the rehabilitation 
process and in daily life. A student training as a speech-language patholo-
gist faces an even greater challenge than the occupational therapy student 
with respect to gaining competence in technological applications. In order 
to work as a speech-language pathologist in the United States, and to 
receive professional certification, one needs to attain a master's degree, 
complete a one year clinical fellowship, and pass a national credentialing 
examination.18 All of this is to achieve what is considered a basic level of 
mastery in the field of communicative disorders. These vigorous require-
ments often preclude the addition of many technology specific courses to a 
curricul um. 
Higginbotham describes efforts at the University of Buffalo to provide a 
higher level of technology mastery to students at the graduate level. ll Two 
basic strategies are currently being used. The first is the general 
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curriculum approach. This approach integrates technology training within 
existing coursework design. For example, courses dealing with motor 
speech disorders utilize instrumentation, such as sonographs and 
electroglottographs, as diagnostic tools. Similarly, students taking courses 
in augmentative communication are able to explore a variety of dedicated 
communication devices, adapted micro-computers, and various access 
technologies .11 
Higginbotham cites limited opportunity for mastery, too much faculty 
time invested in entry-level training, limited transfer of training, limited 
faculty competence in technology, and limited availability of equipment as 
significant drawbacks to the general curriculum approach.ll 
The second approach uses grant funding to support specialized 
training programs for students. For instance, the specialist training 
program in augmentative communication at the U of B covers four areas: 
academic, clinical, research. and technical. 11 These graduate traineeships 
require twenty hours per week for two academic years and a summer. In 
addition to traineeship time, students spend one semester working in a 
community clinical facility fifteen to twenty hours per week. Students are 
required to make group presentations on specific technologies-a strategy 
intended to encourage thorough knowledge of the technological 
application. 11 
Students are evaluated across a progression of performance 
competencies for each of the four areas mentioned above. The progression 
theoretically takes a student from a basic concept level to a mastery level, 
with skill acquisition and integration in between.1 1 
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Higginbotham acknowledges that problems in the area of technology 
training remain. This author is particularly concerned with the seductive 
effect of technology as a catch all solution to communication problems. 
Technology should have a prosthetic role, rather than a directing role in 
clinical practice, Higginbotham concludes.ll 
Rehabilitation Engineering 
The most difficult field to describe in terms of role, and professional 
education in assistive technology is rehabilitation engineering. 
Engineering as defined by Dolan, is a bachelor of science program for those 
who focus on research, design and development for the creation of new 
technology. 13 Childress defines rehabilitation engineering as the applica-
tion of science and technology to the needs of disabled persons.20 Dolan 
distinguishes engineering technology and engineering technician fields as 
critical subsets of rehabilitation engineering, each having its own 
educational track.13 
Engineering technology is more of an application field rather than a 
design and development field. Educational programs focus on analyzing, 
applying, implementing, and improving existing technologies. These 
programs place strong emphasis on laboratory-based courses that expose 
students to current, state-of-the-art technology. These programs are 
generally four year programs leading to a bachelor of science degree. 
Engineering technician programs offer paraprofessional training in 
fabrication and modification based on the work of the engineer or technolo-
gist. These programs often grant associate degrees. 13 
Rehabilitation engineering personnel in all three of these roles work in 
a wide variety of assistive technology areas. Childress and Dolan identify 
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the areas of seating, mobility, physical movement, and environmental 
access as primary focuses of rehabilitation engineering personnel.13•20 
Dolan advocates for training programs that produces a mix of 
engineers, technologists, and technicians. He cites other areas of engineer-
ing, such as clinical engineering, in which this mixture is the norm. In 
clinical engineering, the ratio of engineers to technologists and technicians 
is quite small. In terms of available training for rehabilitation engineering 
personnel, most programs are at the graduate level. Until recently, there 
were no programs available to train technologists and technicians to work 
with assistive technology. 13 
As a professional service group within the assistive technology realm, 
rehabilitation engineers are having difficultly defining what constitutes a 
rehabilitation engineer and what qualifications are necessary in order to 
provide services. Attempts are being made by engineers involved with 
assistive technology to further define the role the the engineer in rehabilita-
tion setting. Motivation for this effort seems to be to gain a sense of 
professional identity, and to gain credibility with third party payors of 
rehabilitation services. 
The issue of professional education in assistive technology is extremely 
complex. What is the best way to prepare students to be competent providers 
of assistive technology? Should this be done at the pre-service, graduate, or 
continuing education level? This chapter has touched viewpoints that 
consider education at all of these levels. There seems to be ample programs 
available to the professional daring enough to quit their jobs to pursue 
training at the graduate level. Continuing education opportunities, 
although limited in scope, are also available. The critical gap appears to be 
in pre-service programs. Most authors agree that more emphasis needs to 
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be placed on technology training, or at the very least technology awareness. 
How to accomplish this with tight curriculums, limited equipment, and 
limited faculty expertise is a problem educators must address. 
The Need 
CHAPTERllI 
CREDENTIALING 
During the past decade, there has been an explosion in the develop-
ment of assistive devices for persons with severe disabilities. Ten years ago 
it was possible for the inexperienced professional, vendor, or consumer to 
adequately choose a device, because the choices and sophistication of the 
devices were limited. Today the situation is much different, especially in 
areas such as communication, powered mobility, and environmental 
control, where new products are being introduced at a dizzying pace. 
There are currently no federal or state guidelines regarding 
assessment procedures and training for professionals providing assistive 
technology services21,22. There has been limited effort to establish such 
guidelines due to the multidisciplinary nature of the field. Occupational 
therapists, physical therapists, speech pathologists, rehabilitation 
engineers, and teachers may all be involved in client assessment and 
ultimately recommend a technical device. None of these disciplines offer 
certification in assistive technology within their own licensing procedures. 
The result has been that many clients are referred to professionals and 
non-professionals who may have no understanding of the disease process 
and the effects on sensory-motor function. In some cases this has led to 
inappropriate application of technology, and may ultimately lead to an 
increased level of impairment. Future funding requests for appropriate 
technology recommendations may also be jeopardized as a result of 
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ineffective outcomes. Third party funding sources and consumers need 
some way of knowing if they are dealing with a legitimate service provider. 
Payors are quite aware of the fact that many therapists have little or no 
formal training in technology assessment. They perceive a vendor-driven 
system, where fancy marketing, not clinical skill, determines what gets 
prescribed.23 
Quality Assurance and Credentialing 
The notion of credentialing is considered by some to be only one 
component of a "total package" quality assurance program for assistive 
technology. 24 What the other components should be continues to be a matter 
of debate. Credentialing, or certification is seen as a logical first step. 
RESNA has taken the lead role in working toward a solution by forming a 
Quality Assurance Committee to study the situation and propose guide-
lines. The purpose of developing a credentialing program is "to ensure that 
people with disabilities receive appropriate services and products. In 
addition, credentialing would help to establish the role and identity of 
assistive technology providers and foster continued professional growth and 
quality improvement in the field."22 
It is RESNA's position that it would not be practical for all of the 
various professional organizations to incorporate assistive technology into 
their credentialing process. In addition, there are some providers for which 
RESNA is their professional organization. Equipment manufacturers, 
vendors, and rehabilitation engineers are in this situation. 
Proposal for Credentialing 
RESNA has proposed a two part certification program for providers of 
assistive technology.22 Part 1 deals with the knowledge base and will require 
16 
a written exam evaluating a person's ability to meet minimum standards of 
knowledge. Part 2 is intended to certify a provider to practice in a given 
area, such as seating, or augmentative communication. RESNA proposes 
specialty exams in the areas of seating and wheeled mobility, computer 
applications, personal and community transportation, home/worksite/rec-
reational accommodations, and others. Part 2 certification will also require 
a practical exam. The certification process will likely treat those with 
technical or clinical backgrounds the same; it will expand their primary 
discipline by enabling them to provide assistive technology within their 
current professional domain.22 
RESNA proposes a five step plan for developing a credentialing 
program. Step 1 is to identify the knowledge base. RESNA expects to publish 
these guidelines in 1993, however, some authors maintain that we do not yet 
understand the critical knowledge base needed to function as a provider of 
assistive technology.24.25 Step2 is to determine the educational requirements 
for certification. Part 1, contends RESNA, will be easily mastered by 
professionals currently specializing in assistive technology and those who 
are graduating from appropriate curricula. Part 2 will require preparation 
in the form of pre-service education, self-study programs, continuing 
education, and/or practical experiences. Step 3 is to determine the require-
ments for application. Most assistive technology providers are already 
certified, licensed, or registered in a profession These providers should 
have easy access to the certification process. Personnel with technical 
backgrounds may not carry any form of credentials. RESNA expects to 
develop application guidelines for these providers first, although there is no 
indication as yet what these guidelines will look like. Step4 is to 
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develop standards of practice, and Step 5 considers the process of 
reapplication and recertification. There will likely be a continuing 
education requirement and perhaps exams based on recent developments 
in the field. RESNA holds its annual conference each year during the 
month of June. This year's conference will likely focus heavily on the 
Quality Assurance Committee's progress in the development guidelines for 
certification. 
CHAPTER IV 
CONCLUSION 
Providers and users of assistive technology are finding this to be a 
tremendously exciting time, but also a very uncertain time. We continue to 
see new technologies being applied to people with disabilities. Technologies 
that are developed through the research process are being transferred to 
the marketplace, giving people with disabilities an increasing menu of 
options from which to choose. We are also seeing a new emphasis through 
the legislative process that encourages the use of technology to enhance 
functioning at home, school, and work. 
At the same time, we recognize that the demand for enabling 
technology is increasing as the public gains a greater awareness of its 
benefits, thus increasing the demand for available dollars. We are seeing 
the emergence of a new disability consumer movement that is demanding 
more and better products, as well as competent service providers. Funding 
agencies that ration limited resources are looking for decision making 
guidelines to use in the funding process. 
The issues discussed in this study report, professional education and 
credentialing, are critical because the field has reached a crossroad. A 
great deal of attention is being paid to how the wonders of technology can 
help people with disabilities live more productive and satisfying lives. 
Money in the form of Federal grants to states is being spent to set up 
statewide assistive technology programs to increase awareness of and 
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accessibility to technology services. States are spending a greater portion of 
their Medicaid budgets on assistive technology, much of it not mandated by 
the Federal government. 
What we need now are results that strengthen the idea that technology 
is a cost effective tool to help people with disabilities be active in our society. 
As a profession, we must find ways to measure the outcomes from 
technical interventions, and we must be prepared to show the benefits 
versus the costs of an assistive technology intervention. In order to provide 
this level of quality to the user, and accountability to the payor, we must 
have training programs that properly prepare clinicians and providers, a 
credentialing process that identifies these providers, and standards of 
practice that will help to ensure quality outcomes. Otherwise, we might see 
technology fall by the wayside as an idea that was unrealistic, ill-concieved, 
and not cost effective. 
APPENDIX 
RESNA Special Interest Groups 
SIG-I: Service Delivery Practice 
SIG-2: Personal Transportation 
SIG-3: Augmentative and Alternative Communication 
SIG-4: Prosthetics and Orthotics 
SIG-5: Quantitative Assessment 
SIG-6: Service Delivery Policy 
SIG-7: Technology Transfer 
SIG-8: Sensory Aids 
SIG-9: Wheeled Mobility and Seating 
SIG-IO: Electrical Stimulation 
SIG-II: Computer Applications 
SIG-12: Rural Rehabilitation 
SIG-13: Robotics 
SIG-14: Biomechanics 
SIG-15: InformationIN etworking 
SIG-16: Gerontology 
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